they have not been examined while still molten. But until now, molten diamond had not been achieved.
A key problem is that when diamond is heated to very high temperatures, at atmospheric pressure, it turns into graphite rather than melting. To overcome this, Huang's team used structures known as 'carbon onions' to create very high pressures and temperatures.
These roughly spherical concentric shells of graphiteRising levels of ozone pollution over the coming century will erode the ability of plants to absorb carbon dioxide from the atmosphere, a new climate-modelling study predicts.
Ozone is already known to be a minor greenhouse gas, but the new calculations highlight another, indirect way in which it is likely to influence global warming by 2100. High levels can poison plants and reduce their ability to photosynthesize, says Stephen Sitch of the UK Met Office's Hadley Centre for Climate Prediction and Research in Exeter.
Whereas ozone high in the stratosphere shields Earth from solar ultraviolet rays, high levels of ozone closer in are toxic to plants and animals. Ozone is generated when oxides of nitrogen -chiefly from vehicle exhausts and fossil-fuel power stations -react with other chemicals in the air.
Many of the world's most polluted areas routinely endure ozone concentrations higher than 40 parts per billion, enough to damage plant life. By the end of the century, virtually all the world's populated areas are predicted to be above this threshold.
Plant growth is a vital carbon sink, estimated to suck up around a quarter of the CO 2 emitted into the atmosphere. "This study combines knowledge about ecosystem function with atmospheric chemistry, and that's never been done before, " says Sitch. "No one has considered the detrimental effect of ozone on plants. " The issue is complicated by the intricate interplay between rising CO 2 levels, which boost plant growth, and increasing ozone, which stunts it. Some ecosystem models had predicted that the rise in CO 2 expected over the coming century might be offset by the expected Beijing smog is a sign of rising ozone pollution. NUMBER CRUNCH 74 watts is the power needed to display a full-screen version of the Google homepage on a conventional cathode-ray monitor.
3,000 megawatthours is the energy that would be saved worldwide each year if everyone switched to blackle.com, a new website that allows users to do Google-powered searches from a dark page that uses only 59 watts.
25% is the proportion of computers worldwide that still use cathode-ray monitors. This figure is declining all the time, prompting cynics to argue that 'dark searching' is merely a gimmick. Huang's team used carbon onions with a carbon nanotube attached to the outside. They wired up the nanotube and heated the tube-onion composite while irradiating it with electrons. Huang estimates that this created temperatures of more than 2,000 °C and pressures of around 400,000 atmospheres at the core.
As the onions shrank, the carbon at the centre was transformed from graphite to diamond. When this got hot enough, it adopted the fluctuating quasi-molten state, Huang explains. Ultimately, he hopes, it will be possible to make fully molten diamond, so that the onions have liquid carbon cores.
But not everyone is confident that the diamond is really melting. Although Banhart says the new work is interesting, he thinks that the carbon may instead be switching between diamond and graphite -each time it returns to diamond, the crystals will look different, he says. The team exposed live rats to a novel environment and allowed them to learn its layout. They then removed the animals' brains to examine the hippocampus -a region involved in memory -using RDM to observe individual synapses. A second group of rats was shown the new environment but not allowed to explore it before their brains were examined.
Only rats that had undergone learning and memory acquisition showed new synaptic growth, Lynch says (V. Fedulov et al. J. Neurosci. 27, 8031-8039; 2007) . And the hippocampal synapses to which the LTP fluorescent marker attached were 50% larger than other synapses not involved in LTP.
Furthermore, when the group looked at hippocampal slices from a third group of rats, which had been allowed to learn the same new environment but been given a drug to block LTP, the synapses showed no new growth, and were similar to those of the second group. This indicates that the new synaptic growth observed in the study is a result of LTP, Lynch asserts.
"We saw that the synapses had actually changed shape as a result of the new memory," Lynch says. "They went from oval to circles, which have a greater surface area." He now aims to use the technique to see which other areas of the brain might be involved in memory.
Being able to look at memory at the synaptic level is a major advance, says Mark Bear, a neuroscientist at the Massachusetts Institute of Technology in Cambridge. But he hesitates to accept the conclusions Lynch's team has drawn. "I don't think it's been proven that these [synaptic] changes represent the memory, " he says.
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boost in the growth of forests and swamps. But factoring in ozone means that it looks less likely that this carbon sink will grow fast enough to keep pace with the increasing emissions.
Eva Pell, who studies the effects of ozone on plants at Pennsylvania State University in University Park and who was not involved in the study, finds the results credible. "There is no doubt that ozone reduces CO 2 fixation, " she says. "It makes sense that the adverse effects of ozone would be dampened by elevated CO 2 , and the ability of plants to serve as carbon stores in an elevated CO 2 environment would be reduced by elevated ozone. "
In 1901, according to the researchers' calculations, plant growth was responsible for storing 113 billion tonnes of carbon worldwide. By 2100, this figure is predicted to be 171 billion tonnes -without ozone it would be more than 200 billion tonnes, they say. Their results are published online this week (S. Sitch et al. Nature doi:10.1038/nature06059; 2007) .
Different plant species vary in their sensitivity to ozone, and these figures reflect predictions based on a fairly high average level of toxicity, says team member Bill Collins of the Met Office. But even in the researchers' low-sensitivity calculations, there's likely to be a dent of around 15 billion tonnes in overall carbon sequestration as a result of the effects of ozone.
"The bottom line is that ozone is a green house gas, so it's known to contribute to the greenhouse effect. Our study says you should double that predicted contribution, " says Collins.
Unlike most greenhouse gases, ozone is a short-lived, regional pollutant that can be tackled at an individual level using catalytic converters, for example, to reduce precursors to ozone, Sitch suggests.
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Memory seen in the making "We saw that the synapses had actually changed shape as a result of the new memory."
